Glutamate receptors within the nucleus of solitary tract contribute to pancreatic secretion stimulated by intraduodenal hypertonic saline.
It is well known that central transmission of vago-vagal reflex within the nucleus of solitary tract (NST) plays an important role in the regulation of gastrointestinal functions. The present study was designed to assess the role of NST glutamate receptor mechanism in pancreatic secretion evoked by intraduodenal hypertonic saline (HS) in anesthetized rats. Intraduodenal infusion of HS significantly (P<0.01) stimulated pancreatic protein output (from 2.60+/-0.09 to 4.18+/-0.24 mg/15 min). Bilaterally microinjected L-glutamate (5 nmol) into the medial nucleus of solitary tract (mNST) produced a significant increase of pancreatic protein secretion (from 2.65+/-0.12 to 4.80+/-0.34 mg/15 min, P<0.01). Bilateral injection of glutamate receptor antagonist kynurenic acid (KYN, 5 nmol) into the mNST completely abolished the increase of pancreatic protein output stimulated by intraduodenal HS (from 4.28+/-0.21 to 2.83+/-0.19 mg/15 min). Either NMDA receptor antagonist dl-2-amino-5-phosphonopentanoic acid (AP5, 1.5 nmol) or AMPA/Kainate receptor antagonist 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX, 1.5 nmol) injected into the mNST markedly attenuated (P<0.05) the pancreatic protein secretion stimulated by intraduodenal HS. In conclusion, these findings showed that blockade of the NST glutamate receptors, including NMDA and AMPA/Kainate receptors antagonized pancreatic secretion evoked by intraduodenal osmolality factor, and suggested that glutamate receptor mechanism within the NST contributed to the central regulation of pancreatic secretion.